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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a new 
polymerizable monomer capable of giving a polymer 
having a high transparency in an area of a broad 
wavelength, and having also adhesiveness to a substrate, 
an etching resistance and a high film formability, to 
provide a polymer compound using this monomer, and to 
provide a reflection protective material or a resist 
material, coated with this polymer. 
SOLUTION: The new acrylate derivative containing 
fluorine have a bicycloheptyl group shown by formula (1), 
and the polymer using the monomer, the reflection 
protective material or the resist material using this 
polymer, are provided. (In the formula, R is a fluorine 
atom or a 1-1 0C fluorinated hydrocarbon group). 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a polymerization or the copolymerized 
high molecular compound, the acid-resisting ingredient using the high molecular 
compound further, or a resist ingredient using a fluorine-containing acrylate derivative 
with a bicyclo heptyl radical, its manufacturing method, and it. 
[0002] 

[Description of the Prior Art] The high molecular compound which consists of a fluorine- 
containing acrylate derivative which doubles and has the descriptions, such as water 
repellence, oil repellency, low absorptivity, thermal resistance, corrosion resistance, 
transparency, photosensitivity, and a low dielectric, is used in the broad field focusing on 
the latest ingredient field, and when the description of the transparency behavior 
especially in each wavelength is employed efficiently, it is mainly applied in the coating 
field. That is, as antireflection film, as an optical device, it is used as a resist ingredient 
and researches and developments also with current [ active ] are continued by the 
ultraviolet-rays field (especially vacuum-ultraviolet wavelength region) in the tidal-wave 
length field (optical-communication wavelength range) in the light field. It was 
concentrating on the materials design of the field raising the fluorine content of a high 
molecular compound, and realizing high transparency in each wavelength until now. 
However, since it had turned out that the adhesion and etching resistance to a substrate 
fall, the need of conquering them by introducing other structures recently came out of the 
high molecular compound of a high fluorine content. Then, creation of the new monomer 
which can give the farther excellent high molecular compound, or its raw material was 
desired. 

[0003] Moreover, it is known that an acrylate derivative can be manufactured by making 
an acrylate ghost or an acid anhydride react to alcohol under base existence. However, 
since an acid chloride, or the acid anhydride and the purpose product of a raw material 
had polymerization activity under basic conditions, it was very difficult to dilute a 
reaction solution and to carry out extensive composition by the approach. In order once to 
have to change a carboxylic acid into an acid chloride or an acid anhydride and to 
compound the target ester derivative moreover, two steps of processes were required. 
Then, development of the new manufacturing method which can carry out extensive 
composition of the acrylate derivative in a single step from a carboxylic acid was desired. 
[0004] 

[Problem(s) to be Solved by the Invention] This invention has the high transparency in a 
broad wavelength field, and is to offer the new polymerization nature monomer having 



the adhesion, the etching resistance, and the high membrane formation nature to a 
substrate, i.e., a fluorine-containing acrylate derivative, its manufacturing method and the 
high molecular compound using it, the acid-resisting ingredient that coated the high 
molecular compound further, or a resist ingredient. 
[0005] 

[Means for Solving the Problem] In order to solve the aforementioned technical problem, 
as a result of repeating examination wholeheartedly, this invention persons compound a 
fluorine-containing acrylate derivative with a series of new bicyclo heptyl radicals, 
compound a header and the high molecular compound using it for the approach of 
manufacturing them efficiently, further, and came to complete this invention. That is, this 
invention is a general formula (1). 
[0006] 
[Formula 4] 



(1) 



[0007] (-- R expresses the fluorine atom or hydrocarbon-group fluoride of carbon 
numbers 1-10 among a formula.) ~ it is the fluorine-containing acrylate derivative 
expressed. 

[0008] Moreover, this invention is a formula (2). 

[0009] 

[Formula 5] 



[0010] The camphene and the general formula (3) which are come out of and expressed 

[0011] 

[Formula 6] 



[0012] It is the manufacturing method of a fluorine-containing acrylate derivative 
expressed with the general formula (1) characterized by making the carboxylic acid 
expressed with (the inside of a formula and R are the same as the semantics in general 
formula (1)) react. 

[0013] Moreover, this invention is a polymerization or the high molecular compound by 
which copolymerization was carried out using the above-mentioned fluorine-containing 
acrylate derivative, and is a high molecular compound characterized by carrying out 



copolymerization to one or more sorts of monomers chosen from acrylic ester, fluorine- 
containing acrylic ester, methacrylic ester, fluorine-containing methacrylic ester, a 
norbornene compound, a fluorine-containing norbornene compound, a styrene system 
compound, a fluorine-containing styrene system compound, vinyl ether, and fluorine- 
containing vinyl ether at least as a copolymerization component. 
[0014] Furthermore, this invention is the acid-resisting ingredient or resist ingredient 
which used the above-mentioned high molecular compound. 
[0015] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is 
explained to a detail. 

[0016] In the fluorine-containing acrylate derivative expressed with the general formula 
(1) concerning this invention, R is the fluorine atom or hydrocarbon-group fluoride of 
carbon numbers 1-10. A part or all of a hydrocarbon group of a hydrogen atom was 
permuted by the halogen atom, and, as for the poured hydrocarbon-group fluoride, a 
trifluoromethyl radical, 2 and 2, 2-trifluoro ethyl group, apentafluoro ethyl group, 1, 1, 1, 
3 and 3, a 3-hexafluoro isopropyl group, a heptafluoro isopropyl group, etc. are 
mentioned. [ of carbon numbers 1-10 ] 

[0017] The camphene shown by the formula (2) of a raw material can be used for a 
reaction, without a commercial item's (Tokyo's formation and Aldrich's) being able to 
come to hand easily, and refining it especially. 

[0018] Moreover, the carboxylic acid shown by the general formula (1) which is another 
raw material is 2-BUROMO. - 3, 3, and 3-trifluoro propene is easily compoundable by 
making a carbon monoxide and water react (Heck reaction) under palladium catalyst 
existence (JP,59-21648,A). 

[0019] The manufacturing method of the fluorine-containing acrylate derivative 
concerning this invention is an approach to which the carboxylic acid shown by the 
camphene shown by the formula (2) and the general formula (1) is made to react under 
existence of the acid of the amount of catalysts. 

[0020] The amount of the carboxylic acid used shown by the general formula (1) has 
desirable 1-2 mols, and its 1-1 .5 mols are [ that what is necessary is just to use one mols 
or more to one mol usually shown by the formula (2) ] more desirable especially. 
[0021] As an acid catalyst used, organic acids, such as inorganic acids, such as a sulfuric 
acid, a hydrochloric acid, a phosphoric acid, a zinc chloride, and a titanium tetrachloride, 
trifluoro methansulfonic acid, benzenesulfonic acid, and p-toluenesulfonic acid, are 
mentioned. Also in it, Broensted acid, such as a sulfuric acid and trifluoro methansulfonic 
acid, is desirable. The amount of the acid catalyst to be used has desirable 0.2-0.7 mols, 
and its 0.4-0.5 mols are [ that what is necessary is just to use 0.1 mols or more to one mol 
of camphenes shown by the formula (2) ] more desirable especially. 
[0022] This reaction is usually performed under existence of a solvent, although it is 
possible to also make it react without using a solvent. Although it will not be restricted to 
a reaction as a solvent to be used especially if it is inactive, hydrocarbon system solvents, 
such as ethers solvents, such as diethylether and a tetrahydrofiiran, toluene, and a xylene, 
etc. can be used, for example. The amount of the solvent to be used has 1 -desirable lOg, 
and 2-especially its 5g are [ that what is necessary is just to use Ig or more to camphene 
lg shown by the formula (2) ] more desirable. 

[0023] Reaction temperature can be performed in 0-100 degrees C, and its 50-70 degrees 



C are preferably good. When reaction temperature is low, advance of a reaction is bad, 
and since decomposition and side reaction of a raw material advance when reaction 
temperature is too high, and yield falls, it is not desirable. When an unstable carboxylic 
acid is thermally used for reaction temperature depending on the thermal stability of the 
carboxylic acid of the raw material shown by the general formula (1), the lower one of 
reaction temperature is good. Reaction time is 1 - 48 hours, and reaction time tends to 
become long when reaction temperature is low. 

[0024] How to dissolve the carboxylic acid shown by the camphene this reaction is 
indicated to be to ** solvent by the acid and the formula (2), and the general formula (1), 
** What is necessary is to be able to dissolve the carboxylic acid shown by the camphene 
shown in a solvent by the formula (2), and the general formula (1), to be able to dissolve 
the approach of trickling an acid, and the camphene shown in ** solvent by the acid and 
the formula (2), to be able to carry out by the approach of trickling the carboxylic acid 
shown by the general formula (1) etc., and just to use properly suitably. 
[0025] That what is necessary is just to carry out by the after-treatment approach of 
common use, separation purification of the product after this reaction can use 
concentration, distillation, an extract, recrystallization, filtration, a column 
chromatography, etc., and may use them combining two or more kinds of approaches. 
[0026] Next, the high molecular compound concerning this invention is explained. 
According to this invention, homopolymerization of the fluorine-containing acrylate 
derivative shown in a general formula (1) or the copolymer of a general formula (1) and 
the monomer of the other type which can be copolymerized is usable. If the monomer and 
the monomer which can be copolymerized shown in the general formula (1) of this 
invention are illustrated concretely, one or more sorts of monomers chosen from acrylic 
ester, fluorine-containing acrylic ester, methacrylic ester, fluorine-containing methacrylic 
ester, a norbornene compound, a fluorine-containing norbornene compound, a styrene 
system compound, a fluorine-containing styrene system compound, vinyl ether, and 
fluorine-containing vinyl ether are suitable at least. 

[0027] Although it can be used about an ester side chain as acrylic ester or methacrylic 
ester that there is especially no limit If a well-known compound is illustrated, methyl 
bitter taste relay TOTO or methacrylate, Ethyl acrylate or methacrylate, n-propylacrylate, 
or methacrylate, Isopropyl acrylate or methacrylate, n-butyl acrylate, or methacrylate, 
Isobutyl acrylate or methacrylate, n-hexyl acrylate, or methacrylate, n-octyl acrylate or 
methacrylate, 2-ethylhexyl acrylate, or methacrylate, Laurylacrylate or methacrylate, 2- 
hydroxyethyl acrylate, or methacrylate, The alkyl ester of acrylic acids, such as 2- 
hydroxypropyl acrylate or methacrylate, or a methacrylic acid, Acrylate or methacrylate 
containing ethylene glycol, propylene glycol, and a tetramethylene glycol radical, 
Furthermore, acrylamide, methacrylamide, N-methylol acrylamide, Partial saturation 
amides, such as N-methylol methacrylamide and diacetone acrylamide, Vinylsilane, the 
acrylic acid, or methacrylic ester of acrylonitrile, a methacrylonitrile, and alkoxysilane 
content, t-butyl acrylate or methacrylate, 3-oxocyclohexyl acrylate, or methacrylate, 
Adamanthyl acrylate or methacrylate, alkyl adamanthyl acrylate, or methacrylate, 
Acrylate with ring structures, such as cyclohexyl acrylate or methacrylate, tricyclo deca 
nil acrylate or methacrylate, a lactone ring, and a norbornene ring, or methacrylate, an 
acrylic acid, a methacrylic acid, etc. can be used. It is also possible to copolymerize a 
maleic acid, a fumaric acid, a maleic anhydride, etc. as the above-mentioned acrylate 



compound and analogue of alpha cyano group content furthermore. 
[0028] Moreover, as fluorine-containing acrylic ester and fluorine-containing methacrylic 
ester, the radical which has a fluorine atom is the acrylic ester or methacrylic ester which 
it had to the alpha position or ester part of an acrylic, and the cyano group may be 
introduced into the alpha position. For example, the monomer by which the fluorine- 
containing alkyl group was introduced into the alpha position is the acrylic ester or 
methacrylic ester of a non- fluorine system mentioned above, and the monomer by which 
a trifluoromethyl radical, a trifluoro ethyl group, nona fluoro-n-butyl, etc. were given to 
the alpha position is adopted suitably. On the other hand, it is the unit which lives cyclic 
structure and a fluorine together to the alcoholic part of ester, and is the acrylic ester or 
methacrylic ester which has the unit which has the fluorine alkyl group whose alcoholic 
parts of the ester are a perfluoroalkyl radical and a fluoro alkyl group, the fluorine- 
containing benzene ring by which the cyclic structure was permuted by the fluorine or the 
trifluoromethyl radical, a fluorine-containing cyclopentane ring, a fluorine-containing 
cyclohexane ring, a fluorine-containing cycloheptane ring, etc. again. Moreover, the ester 
of the acrylic acid whose alcoholic part of ester is t-butyl ester group of a ** fluorine, or a 
methacrylic acid etc. is usable. 

[0029] If a typical thing is especially illustrated in the form of a monomer among such 
units 2, 2, and 2-trifluoro ethyl acrylate, 2, 2 and 3, 3-tetrafluoropropylacrylate, 1,1,1,3, 
3, and 3-hexafluoro isopropyl acrylate, Heptafluoro isopropyl acrylate, 1, and 1- 
dihydroheptafluoro-n-butyl acrylate, 1,1, 5-trihydro octafluoro-n-pentyl acrylate, 1,1,2, 
and 2-tetrahydro trideca fluoro-n-octyl acrylate, 1,1,2, and 2-tetrahydro heptadeca 
fluoro-n-decyl acrylate, 2, 2, and 2-trifluoroethylmethacrylate, 2, 2 and 3, 3-tetrafluoro 
propyl methacrylate, 1, 1, 1, 3, 3, and 3-hexafluoro isopropyl methacrylate, Heptafluoro 
isopropyl methacrylate, 1, and 1 -dihydroheptafluoro-n-butyl methacrylate, 1,1,5- 
trihydro octafluoro-n-pentyl methacrylate, 1,1,2, and 2-tetrahydro trideca fluoro-n-octyl 
methacrylate, 1, 1, 2, and 2-tetrahydro heptadeca fluoro-n-DESHIRU methacrylate, 
perfluoro cyclohexyl methyl acrylate, perfluoro cyclohexyl methyl methacrylate, etc. are 
mentioned. 

[0030] A norbornene compound and a fluorine-containing norbornene compound are 
norbornene monomers which have one nucleus or two or more nuclear structures, and 
these can be especially copolymerized with the monomer of a general formula (1) 
without a limit. Under the present circumstances, the norbornene compound which 
performed the Diels-Alder addition reaction using unsaturated compounds, such as all 
acrylic ester indicated on allyl alcohol, fluorine-containing allyl alcohol, the acrylic acid, 
alpha fluoro acrylic acid, the methacrylic acid, and these specifications or methacrylic 
ester, fluorine-containing acrylic ester, or methacrylic ester, and a cyclopentadiene and 
cyclohexadiene is adopted preferably. 

[0031] Furthermore, a styrene system compound, a fluorine-containing styrene system 
compound, vinyl ether, fluorine-containing vinyl ether, the allyl compound ether, vinyl 
ester, vinylsilane, etc. can be used. The styrene which permuted hydrogen by the styrene 
system compound which added hexafluoroacetone besides being styrene, fluorination 
styrene, hydroxystyrene, etc. as a styrene system compound and a fluorine-containing 
styrene system compound here, and the trifluoromethyl radical or hydroxystyrene, the 
above-mentioned styrene which the halogen, the alkyl group, and the fluorine-containing 
alkyl group combined with the alpha position, or a fluorine-containing styrene system 



compound is usable. On the other hand, although vinyl ether, fluorine-containing vinyl 
ether, the allyl compound ether, vinyl ester, etc. are generally deficient in polymerization 
reactivity with the monomer of the general formula (1) by this invention, introducing by 
the copolymerization ratio is possible, for example, it is alkyl vinyl ether which may 
contain hydroxy groups, such as a methyl group, an ethyl group, a hydroxyethyl radical, 
and hydroxy butyl, and a part or all of the hydrogen may be permuted by the fluorine. 
Moreover, the monomer by which a part or all of hydrogen of hydrogen, annular mold 
vinyl ether with carbonyl association, and those annular mold vinyl ether was permuted 
with the fluorine in cyclohexyl vinyl ether or its cyclic structure can also be used. In 
addition, if it is the allyl compound ether, vinyl ester, and a compound well-known also 
about vinylsilane, it is possible to use it without a limit especially. Moreover, independent 
use or two or more sorts of concomitant use are sufficient as these copolymeric 
compounds. 

[0032] In the high molecular compound concerning this invention, although there is 
especially no limit as a copolymerization presentation ratio of the monomer of a general 
formula (1) and it is adopted, choosing among 10 - 100% is desirable. It is 30 - 100% still 
more preferably, and neither sufficient transparency nor membrane formation nature is 
discovered depending on the wavelength region of an applicable field at less than 30%. 
[0033] And although it will not be restricted especially if it is the approach generally used 
as a polymerization method of the high molecular compound concerning this invention, a 
radical polymerization, ionic polymerization, etc. are desirable and it is also possible to 
use coordinated anionic polymerization, living anionic polymerization, etc. by the case. 
Here, a more general radical polymerization method is explained. 
[0034] Namely, what is necessary is just to carry out under existence of a radical 
polymerization initiator or the source of radical initiation by actuation of either a batch 
process, half-continuous system or continuous system with well-known polymerization 
methods, such as a bulk polymerization, solution polymerization, a suspension 
polymerization, or an emulsion polymerization. Although not limited especially as a 
radical polymerization initiator, an azo system compound, a peroxide system compound, 
and a redox system compound are mentioned as an example, and azobisisobutyronitril, t- 
butylperoxy perpivalate, a benzoyl peroxide, etc. are especially desirable. 
[0035] Especially the reaction container used for a polymerization reaction is not limited. 
Moreover, a polymerization solvent may be used in a polymerization reaction. As a 
polymerization solvent, what does not check a radical polymerization is desirable, and 
alcohols solvents, such as hydrocarbon systems, such as ketone systems, such as ester 
systems, such as ethyl acetate and n-butyl acetate, an acetone, and methyl isobutyl 
ketone, toluene, and a cyclohexane, isopropyl alcohol, and ethylene glycol monomethyl 
ether, etc. are typical. Moreover, it is also possible to use various solvents, such as water, 
an ether system, a cyclic ether system, a chlorofluocarbon system, and an aromatic series 
system. Even if these solvents mix two or more kinds even when they are independent or, 
they can be used. Moreover, a regulator like a mercaptan may be used together. The 
reaction temperature of a copolymerization reaction is suitably changed by a radical 
polymerization initiator or the source of radical polymerization initiation, its 20-200 
degrees C are usually desirable, and its 30-140 degrees C are especially desirable. 
[0036] Thus, although all of a well-known approach can be used as an approach of 
removing the organic solvent or water which is a medium from the solution or dispersion 



liquid of the high molecular compound concerning this invention obtained, if an example 
is given, there are approaches, such as a heating distillate under reprecipitation filtration 
or reduced pressure. 

[0037] and - as the number average molecular weight of the high molecular compound 
concerning this invention obtained — usually - 1,000-100,000 ~ the range of 3,000- 
50,000 is preferably suitable. 

[0038] Next, the applicable field by this invention is described. This invention is based on 
the coating application and application is presented by making it dissolve in an organic 
solvent and making the high molecular compound of this invention usually form. 
Therefore, although it will not be restricted especially if the high molecular compound is 
meltable as an organic solvent to be used An acetone, a methyl ethyl ketone, a 
cyclohexanone, methyl isoamyl ketone, Ketones, such as 2-heptanone, ethylene glycol 
and ethylene glycol mono-acetate, Diethylene-glycol and diethylene-glycol mono- 
acetate, propylene glycol, The monomethyl ether of propylene glycol mono-acetate, 
dipropylene glycol, or dipropylene glycol mono-acetate, Polyhydric alcohol, such as the 
monoethyl ether, the monopropyl ether, the monobutyl ether, or the monophenyl ether, 
and the derivative of those, Ring type ether like dioxane, methyl lactate and ethyl lactate, 
methyl acetate, Ethyl acetate, butyl acetate, methyl pyruvate, pyruvic-acid ethyl, methoxy 
methyl propionate, Aromatic series system solvents, such as ester, such as ethoxy ethyl 
propionate, a xylene, and toluene, Fluorine system solvents, such as chlorofluocarbon, a 
chlorofluorocarbon-replacing material, a perfluoro compound, and hexafluoro isopropyl 
alcohol, a petroleum naphtha solvent, a paraffin series solvent of a TAPEN system which 
is a high boiling point weak solvent in order to raise spreading nature, etc. are usable. 
These may be used independently, and two or more sorts may be mixed and they may be 
used. 

[0039] As antireflection film by this invention, front faces, such as glass, plastics, a liquid 
crystal panel, a plasma-display panel, and an electroluminescence panel, can be coated 
with the high molecular compound by this invention by the ultra-thin film, and it can also 
be used combining the thin film which has a monolayer or other refractive indexes. In 
order to raise acid resistibility ability, it is necessary to make the refractive index in the 
visible ray of a high molecular compound or less into 1 .45, and it is 1 .43 or less 
preferably. Usually, a refractive index falls so that a fluorine content is high, but when a 
fluorine content increases by one side, there is a fault to which adhesion with a base 
material falls. In that case, it is possible to raise the adhesion to a base material by 
carrying out the polymerization of the monomer of the general formula (1) by this 
invention. Although it changes with refractive indexes of a coat-ed object as thickness of 
the antireflection film by this invention, generally it is the range of 500 to 2000A. 
[0040] The positive-resist constituent which contains the high molecular compound and 
acid generator from which the solubility over an alkaline water solution changes with 
operations of an acid as a resist by this invention in a basic presentation is the most 
desirable. It is suitable as a positive resist for F2 laser of the vacuum-ultraviolet field 
represented by the 193nm ArF excimer laser especially corresponding to detailed-izing of 
the latest semi-conductor, and 157nm. That is, although it is the high molecular 
compound from which the solubility over an alkaline water solution changes with 
operations of an acid, by having been insoluble or refractory in the alkaline water 
solution, and having irradiated the activity energy line, it hydrolyzes with the acid 



generated from the acid generator, and the high molecular compound using the monomer 
from which an ester part with the structure of the general formula (1) of this invention 
etc. is cut, and such monomers comes to show solubility to an alkaline water solution, 
before an activity energy line is irradiated. 

[0041] There is especially no limit about the photo-oxide generating agent used for this 
invention constituent, and although used as an acid generator of a chemistry 
magnification mold resist, it can be used from inside, being able to choose the thing of 
arbitration. As an example of such an acid generator, bis-sulfonyl diazomethanes, 
nitrobenzyl derivatives, onium salts, halogen content triazine compounds, cyano group 
content oxime sulfonate compounds, other oxime sulfonate compounds, etc. are 
mentioned. These acid generators may be used independently, and you may use 
combining two or more sorts, and the content is usually chosen in the range of 0.5 - 20 
weight section to the high-molecular-compound 100 weight section. If under the 0.5 
weight section of image formation nature is [ this amount ] inadequate and it exceeds 20 
weight sections, a uniform solution will be hard to be formed, and the inclination for 
preservation stability to fall is seen. 

[0042] As operation of the resist of this invention, although the resist pattern formation 
approach of the conventional photoresist technique is used, in order to carry out suitably, 
apply the solution of a resist constituent with a spinner etc., dry and a sensitization layer 
is made to form on a base material like a silicon wafer first, and through a desired mask 
pattern, excimer laser light is irradiated and is heated with an aligner etc. to this. 
Subsequently, the development of this is carried out using a developer, for example, an 
alkaline water solution like a 0.1 - 10-% of the weight tetramethylammonium hydroxide 
water solution etc. A pattern faithful to a mask pattern can be obtained by this formation 
approach. 

[0043] The additive in which the applicable field of this invention has a miscibility by 
request further, for example, additional resin, a quencher, a plasticizer, a stabilizer, a 
coloring agent, a surface active agent, a thickener, a leveling agent, a defoaming agent, a 
compatibilizer, an adherence agent, an antioxidant, etc. can make an additive contain 
variously. 
[0044] 

[Example] Next, although an example explains this invention to a detail further, this 
invention is not limited at all by this example. 
[0045] [Example 1] 

"-- one — ' — one - 1 ~ seven - 1 - trimethyl one ~ bicyclo ones - [-- 2.2.1 --] - heptane - 
two - ' - IRU - two - trifluoromethyl - acrylate - composition - " ~ 100 ~ ml - a three 
necked flask - a room temperature - 2-trifluoro methylacrylic acid (lOg, 71.4mmol), 
camphene (9.7 g, 71 .4 mmol), and diethylether (25 ml) « having added . Then, the 
temperature up was gradually carried out until it became 60 degrees C after dropping a 
sulfuric acid (1.9 ml, 35.7 mmol) at the room temperature, and it flowed back at this 
temperature for 24 hours. After adding after cooling and a saturation sodium- 
hydrogencarbonate water solution to the room temperature and removing an acidic 
component, the water layer was extracted twice by diethylether (50ml). After saturation 
brine washed the doubled organic layer, it dried with magnesium sulfate and vacuum 
concentration was carried out in the evaporator. Vacuum distillation of the obtained 
rough product was performed, fraction 8.97 g (32.5 mmol, 45.5% of yield) of 56-59 



degrees C / 0.8 mmHg was collected, and the identification was performed by the nuclear 
magnetic resonance method (1H) and the mass spectrometry. 

Physical-properties data 1H-NMR(CDC13, TMS criteria) d: 0.86 (s, 3H), 0.88 (s, 3H), 
0.99 (s, 3H), and 1.15 (m, 2H), 1.59 (m, 1H), 1.74 (m, 2H), and 1.85 (m, 1H), 4.82 (dd, J 
= 7.2, 4.4 Hz, 1H), 6.39 (q and J= 1.2 Hz, 1H), and 6.70 (q and J = 16 Hz, 1H) 
[0046] [Example 2] 

The tetrahydrofuran (7.00ml) was made to dissolve the monomer (l.OOg) compounded in 
the example 1 with the room temperature in 20ml round bottom flask under "composition 
of homopolymer of monomer compounded in example 1" argon ambient atmosphere. 
Next, at -78 degrees C, the KISHIRU lithium tetrahydrofuran solution (0.5-mol%) was 
dropped at 1 and 1-diphenyl, and it stirred at -78 degrees C for 12 hours. After 
reprecipitating this polymerization liquid to n-hexane of an overlarge at a room 
temperature, filtration recovery of the polymer was carried out. Reduced pressure drying 
of the obtained polymer was carried out in 80-degree-C oven for 12 hours, and the 
homopolymer (0.91 g) was obtained. In addition, molecular weight was 
Mn/Mw=6000/1 1000 in polystyrene conversion. 

[0047] The polymerization nature monomer obtained in the [example 3] example 1 
(l.OOg, 40-mol %), 4-(hexafluoro isopropanol) styrene (0.62g and 50-mol %), t-butyl 2- 
trifluoromethyl acrylate (0.0055g and ten-mol %) and butyl acetate (16.3g) are taught to 
the 150ml autoclave made from stainless steel under nitrogen-gas-atmosphere mind. At a 
room temperature alpha and alpha'-azobisisobutyronitril (0.2mg and 0.2-mol%) was 
added, and it stirred at 66 degrees C for 24 hours. After reprecipitating this 
polymerization liquid to n-hexane of an overlarge at a room temperature, filtration 
recovery of the polymer was carried out. Reduced pressure drying of the obtained 
polymer was carried out in 80-degree-C oven for 12 hours, and the copolymer (1.1 lg) 
was obtained. In addition, molecular weight was Mn/Mw=8000/ 14000 in polystyrene 
conversion. 

[0048] The polymerization nature monomer obtained in the [example 4] example 1 
(l.OOg, 40-mol %), 3-(5-bicyclo [2.2.1] heptene-2-IRU -)- 1, 1, and 1 -trifluoro-2- 
(trifluoromethyl)-2-propanol (0.62g) 50-mol %, t-butyl 2-trifluoromethyl acrylate 
(0.0055g and ten-mol %) and butyl acetate (16.3g) are taught to the 150ml autoclave 
made from stainless steel under nitrogen-gas-atmosphere mind. At a room temperature 
alpha and alpha'-azobisisobutyronitril (0.2mg and 0.2-mol%) was added, and it stirred at 
66 degrees C for 24 hours. After reprecipitating this polymerization liquid to n-hexane of 
an overlarge at a room temperature, filtration recovery of the polymer was carried out. 
Reduced pressure drying of the obtained polymer was carried out in 80-degree-C oven 
for 12 hours, and the copolymer (1 .1 lg) was obtained. In addition, molecular weight was 
Mn/Mw=8000/14000 in polystyrene conversion. 

[0049] The polymerization nature monomer obtained in the [example 5] example 1 
(l.OOg, 40-mol %), 3-(5-bicyclo [2.2.1] heptene-2-IRU -)- 1, 1, and 1 -trifluoro-2- 
(trifluoromethyl)-2-propanol (0.62g) 40-mol % and t-butyl 2-trifluoromethyl acrylate 
(0.0055g) Ten-mol % and a maleic anhydride (l.OOg and ten-mol %), and butyl acetate 
(16.3g) are taught to the 150ml autoclave made from stainless steel under nitrogen-gas- 
atmosphere mind. At a room temperature alpha and alpha'-azobisisobutyronitril (0.2mg 
and 0.2-mol%) was added, and it stirred at 66 degrees C for 24 hours. After 
reprecipitating this polymerization liquid to n-hexane of an overlarge at a room 



temperature, filtration recovery of the polymer was carried out. Reduced pressure drying 
of the obtained polymer was carried out in 80-degree-C oven for 12 hours, and the 
copolymer (1.1 lg) was obtained. In addition, molecular weight was Mn/Mw=8000/ 14000 
in polystyrene conversion. 

[0050] The copolymer obtained in the [example 6] examples 2, 3, 4, and 5 was dissolved 
in methyl isobutyl ketone, respectively, and the solution was prepared 5%. After having 
applied these solutions on the PET film using the bar coating machine, leaving it at the 
room temperature for 1 hour and volatilizing a solvent mostly, it put into the 50-degree C 
dryer, and was made to dry for 1 hour. Thickness is about 1000A and the flat coat was 
formed, the place which measured the refractive index of the film by which coating was 
carried out with the ABBE refractive-index plan - order — 1 .44, 1 .44, and 1 . — it was 42 
and 1.43. Moreover, when the reflection factor was measured, 4.0%, 2.9%, 1.8%, 2.5%, 
and the outstanding acid resistibility ability were observed in order to the 650nm 
wavelength region. When this film was stuck on a liquid crystal display or a television 
screen, the effectiveness that reflection of sunlight and indoor lighting was reduced was 
actually accepted notably. 

[0051] The copolymer obtained in the [example 7] examples 2, 3, 4, and 5 was dissolved 
in propylene glycol monomethyl acetate, respectively, and the solution was prepared 5%. 
Furthermore, in addition, the resist solution was prepared so that the triphenylsulfonium 
triflate made from green chemistry might become 2 weight sections to the high- 
molecular-compound 100 weight section. When the spin coat of these was carried out on 
the glass plate and the light transmittance of lOOnm of thickness was measured on the 
wavelength of 157nm, they were 42%, 45%, 62%, and 50% in order. 
[0052] Subsequently, after filtering each resist solution with the membrane filter of 0.2 
microns of apertures, the spin coat was carried out on the silicon wafer, and the resist film 
of 250nm of thickness was obtained. After performing prebaking for 60 seconds at 1 10 
degrees C, the pattern which includes Rhine and a tooth space by 248nm using a KrF 
excimer laser micro scanner was exposed. After performing postexposition ZABEKU for 
60 seconds at 120 degrees C, negatives were developed with the paddle method for 1 
minute at 23 degrees C using the tetramethylammonium hydroxide water solution 2.38% 
of the weight, it washed and dried with pure water, and the resist pattern was formed. 
Consequently, sensibility was 15, 14, 1 1, and 13 mJ/cm2 in order. Moreover, in any case, 
200nm Rhine and a tooth space were resolved, the good pattern configuration was 
acquired, and the outstanding property that most development defects are not seen was 
acquired. 



[Translation done.] 
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